MATERIALS AND METHODS
Amoeba: The experimental organism, mononuclear M-type of Amoeba proteus, used in this study was cultured according to the method of Prescott and James." Five days after the feeding of Tetrahymena, the amoebae were put into agar medium which contain suitable concentration of the drugs, and then they were subjected to irradiation.
Irradiation: Thermal neutron irradiation was carried out in the heavy water facility of KUR (Kyoto University Reactor) for 5 hours.
Thermal neutron flux was approximately 3.2.109 n. cm-Z. sec-1. For r-irradiation, 1.10' Ci of 60Co-r-ray source was used. Dose rate was 3.2 10' rad/hr.
Both irradiations were carried out at room temperature.
Experimental Procedures: Before irradiation, amoebae were treated with suitable concentration of BLM, AMD or puromycin for 1 hour unless otherwise stated. BUdR or 8-azaguanine treatment was continued for 24 hours prior to irradiation. Irradia tion was carried out on the agar medium as described above. After irradiation, amoebae were transferred into normal medium (Prescott-James solution) and 20-30 individuals of them were put into hole slide (size of hole: 20 mm in diameter and 3 mm in depth).
Three duplicates were prepared from the same sample. Number of amoebae in each hole slide was counted daily until 15th day under stereo microscope. Tenth day-survivals in each duplicate were pooled and mean survival fraction was calculated. Under these conditions, non-irradiated amoebae could survive at least more than 20 days. Of course the cells could not induce cell division unless foods were given. RESULTS 1. Effects of the antibiotics on the survivals of amoebae Lethal effects of the both antibiotics, BLM and AMD, which have been shown to interact with DNA were examined. Figure 1 shows the lethality of amoebae at 10th day after 1 hour-treatment with the drugs as a function of the drug con centration.
As shown, actually no effect was observed at the concentration below 1 pg/ml. It is noted that the lethal effects of both drugs increased with drug con centration beyond this critical point.
Effects of the both antibiotics on lethality due to r-rays or thermal neutrons
Effects of the both antibiotics, BLM and AMD, at various concentration on the Fig. 2 . Effect of various concentration of BLM (Fig. 2-A) and AMD ( Fig. 2-B ) on the survival of thermal neutron (upper) or 60Co-1-ray (lower) irra diated amoebae. Table 1 Comparison of D37 in each treatment lethality due to f-rays or thermal neutrons were examined (Fig. 2) . From the figure, D37 in each treatment was obtained, and they were summarized in Table 1 . As shown in Fig. 2 -A and Table 1 , remarkable sensitizing effects were observed with BLM against the both radiations even at a lower concentration of the drug. For example, D37 was decreased from 9.1 10" n. cm-2 to 4.18 10" n. cm-2 by pretreatment with 1 ug/ ml of BLM. While in the case of AMD, slight or no sensitizing effect was ob served at lower concentration, though considerable sensitization was found at its higher concentration (100 ,Cg/ml) es pecially in the case of 7-irradiation ( Fig.  2-B) . In the next experiment, the sen sitizing effects of both drugs in differ ent administration state, namely, pre or post-irradiation treatment were ex amined. In the case of BLM, sensitization was observed in the both administration against the both types of radiations.
The sensitizing effect was stronger in this case, in pre-irradiation treatment (Fig. 3) . The tendency was especially clear in the case of thermal neutron irradiation.
In the case of AMD treatment, however, we could not observe any sensitization at this low concentration (1 4ag/ml), in the both treatments against both radiations.
Interaction of several drugs with both types of radiations
Interaction of several antibiotics or analogues to the both types of radiations was examined ( From the fact that other drugs, except BLM and AMD, had no effect to sensitize radiation effects, it is suggested that the sensitization may occur at the level of DNA chain in which drug-induced scissions were preliminarily formed.
Because it is generally accepted that the double chain scission of DNA is the cause of cell death, some injury, described above, by BLM the concentration of which could not kill any cells should be the single chain scission. It may be reasona ble to assume that 31P(n, r)32P reaction which occurs on the DNA chain having BLM induced single chain scissions elsewhere along the chain, brings about double chain scission easily and thus makes the cell die more effectively.
This situation is quite similar to that in the case of (r-n) effect in which the cell-killing action of thermal neutrons was remarkably enhanced by pre-r-irradiation." By the same reason as that, it is reasonable that the lethal action was larger in the case that BLM-treated cells were irradiated with radiations than the case when the sequence was reversed. The exact role of BLM in cellular effects has not yet been completely defined. How ever, it has been shown that BLM will bind to nuclear DNA, produces strand break in DNA, axed thus has a maximal cell-killing efficiency in the M and G2 stages of the cell cycle...'.. ' On the other hand, AMD resolves the DNA complex after drug doses in the high survival range, and leads to single strand breaks after the low survival range."'
The marked radiosensitizing effects found at the high doses of AMD are considered to be the consequence of the single strand breaks, just as in the case of sensitization due to BLM. 
